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Abstract of JP6333210 

PURPOSE:To provide a method for producing 
a thin film magnetic head by which the azimuth 
angle of the thin film magnetic head can be 
arbitrarily set with high precision and a smooth 
magnetic gap face can be obtd. 
CONSTITUTIONS magnetic layer 2 is etched 
by irradiation with a converged ion beam 5 
inclined at a prescribed angle to form an 
inclined face 14 and then a magnetic gap layer 
3 and a magnetic layer 4 are formed. The 
magnetic gap layer 3 can be formed as a layer 
having an arbitrary azimuth angle. 
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flit » r x * * > iWl-f * C £ K J: 9 JIM 3 tifcfflMffl 
JBt&m^ 9 F©WS6. 

•MB** C itcj: 0 , «»4 r + s 7<D7'J 7^tftt 10 

a--* F©«a. 

1, 2 3 iass©»M«m^ v f©h&. 20 

(&6*wi L/ risan r%xj^ yjjnif * C i «C <fc *) 

9 ^HMrfSC 4*#«iT 1 . 

2 . 3 * fc»4 «teiK©fi)i5»m^ 9 f©i?& 
KttttJi * ma** tr - a ft j: o rftii 0 x + 9 

^*«liSr*C4*1*«4-rSI»*Jl. 2. 3, 4* 30 
fctt 5 i2i8©»M«^ 9 FOUffi. 

JRK- Ate J: 0 t9B#ttMte.S#a^©— »&x ? 

gMrostcft-? r $ e.Ksam+> 9 ymbxvm 2 
tzmmi. 2. 3. 4*^ti5iatt®iVMfigft^7 

F©$l&. 40 
[51*318 3 SfchCcttttJf&JBtiEU K58ttJf±fc: 
WttJit^fiRl/. K*HM©*fflfr69WBJMltf-Afc 

m f 9 ^jaiBtitisitttcjox-rs c £ *«a£T4 

m*Sl. 2. 3. 4*fctt5ffitt©iW»8t»^? K© 
t 9 ) h?IB*^ e - A-e/joi WdKJa,*' + 9 ? 

u ««R-cfia3tiri>fti»^ettsaa37»©^ffl 
4-iSLT»*-rsci*w«£-raiiwwii. 2, 50 
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3 . 4 * fctt 5 IStS©«H!Sm^ 9 FOSffi. 

AtflH,>*CA«Wk4r«l|3Wll. 2, 3. 4, 
5. 6. 7. 8SfcB9eit©lt«lSB£l^9 F©Sft. 

[11*111 ] sre«Ktr-A£^ru— «f**ffli> 
se&tttft&rsn&Bi. 2. 3. 4. 5. e, 

7, 8 « fc« 9 i2lS©W)Siam^ v F©SiiS. 
[Mq 1 2 3 Jl£f4x » d^FtttW'T Z&fffl 

S»«BS«^7 F©»& 

S i miSS^fflt^C £*#»£* *SI#«12£SB©» 

» FOUffi. 
[*W©Sfffl«ciftW3 
[00013 

Hf5. S6K#U<B. fc£AtfHDD. VTR> F 

^9 K©8JSKK-rS. 
[00023 

[fi!*©«^3 H8tt. /c£AB^BS61-ll0320^<R 

fflccm$ n/cfif3tw)»)ai»5t^ 9 Ft^-rwiBH-c* 

-5. S8tC*jl,>T. 2lB«ttSfe. 22BT37. 23B 
fc£ jMTfrS. ±&£*©^t 9 ^t*. 23a B*> 9 ^ 
SP> 24tt«SiS)g > 25B3-Ok 26B±3T. 27tt^SB 

[ 0 0 0 3 ] *&, 09»S8(C7n-r»^5Bt«'S9 F© 
iK^Ji24 £ Qmm2 7=& 1^1 >fc ©£7jVf¥® & . 
TwBh^9i'ii-C* ( ^„ T3722£±3726tJl®9r 
-ct£ffi.$tixis<0, n-r;i'2a3:T3722£±3T2e©S 

aai©JS"j«:^^^^jM«{c«*»*iri>s. at. m8 

B|9©A-AaMil/tl,>5. 

[ 0 0 0 4 3 * fc. mi(*s®Mmmmmczi&Tz t * 

©EM. «4fflK*6SfcifBaifcR©«Wa»^» K* 
[0 0 0 5 3 fif*©J?ffii»«^ 9 KB. C©J: ^ tc»^ 

ztmvmm&^v ftb. ±T3 7***4£i/r^- 

va^'y+M, «5«lli£L<rtt7* hU^Xhtffl 

■J Wvv < ISK«t 0 * Sfcfe. ?MOffl 
]gt"&* OKfflffi^ 1-5 9 »*0^rSC£*JrtS. 
»fPMS£ LtB, IB»B=i-f JU25KS!nSfi-#mfi6K: 
J: f 3^f^«^=i722 1 26%^n. *>9m?3a 

■c©iB*ii»«r«»EfiWH*«: h 7 9 <?fs§remm$m 
rt. ttc. n£»ttMBWK^6©nn«set4 f t 
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[0006] u*»i<fc#e>. c©a©j?Ji!sm^9 f* 

[0007] CCfcft, VTRffl©A^KiUtigl 

9?ifi£TS'V? FtfMfSStlTOS. HUH. tiHK 
S7-55526^4^fi{CiB®StlT^*C©S©'^ y K©«Sl 

EMkJ^iCDWttllimrBlT**. Hu(CfeC»-C. 2 
2. 26837t*S. *> 2»^BU23att > y^+*>F 
7 * ^*&£KJ:5»WailI. SfcBffr^x ? ?>i/(c 
«fc9MH-JB22©-aJ*HiSU *©Mffltc*> »^t*23 
£OT#BttJB*#JSU S8tt)l26*^fiS-r5Ci{Cj: 

9¥+»:/**23©-W4»ttH22. 26T»*. Ctt**' 

*?7*SP23a<!:bTl>S. tSHSteirB. i&gftgp#© 
ttf Afttt, x » * > ^1ttt(c i ») 7* »; 3 6) 

So 

[000 8] 

mmmvkh&'ytti.mm] 4cs-cvtr&4*{c 

«T S«fiW#* D . ^©3K©fifK^W5itt£ 9 SOB 
Ell "Cab So 

[ 0 0 0 9 ] t < {C> t£*©«^$M--- » F©V TR-n 
©*ffl**iLA:B*C>. lyttittrt^S ft 

F>o F4&< t/TfcteS^tc^c&^Jr^KLTU 
S. -e©fc©k:Bffl*©^? F©7^vXft*5jEigt , a 
Si&gtffcStf. *©fttt*WflHt«ciWir4©B*« 

[0010] CO<fc 5 4B. 4$P8Bg57-14i008#& 

[0 0 1 1 ] *ft(PJtt. fr*4WIII*IWfc*4fc»K:& 
^•7 KWRfc's? K3d^fcft9W*Sf£Wr«ft©J: 
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[0012] 

[«W*IIK«-Sfc*>©*S] *^©»MiSa^i- F 
©MSB. JW±fc«HM*6&3«»=i7. 

MNftfCffiS© h 7 » ftt-Cflr-^SBKlL . * fc«ft£ 

f*iwi«»^? F©stsr*^T. iSt-Am' 

[0 0 1 3 ] $/c. IWBRjRe-AdiWEKAJH-rift 

e^fijw-r * c i tc «t o . ism*' + •» ■/© r w * n £ 

Kj.g«M*x»*>*iniL. ftiniffiiaa** 
7 7*iurffl^s©*sj?*u>ir^Kt-A©^^ 

©A*fftK*&** Ci(C J:*). 7^v*#©g&S2 
«©*IBl»»^ 9 F *rl§)-«R±K3fiSL . 1*2 <I©j? 

MBSt^* ^liiiT^yyvxiiA, f* 

20 [OOHlifc, i^>yfflffl^«:«P)7>^ 

enm&imm l 7*x •> > ^jdi-t & c t «. 

[0015]*fc. H5fB»£e-Afc<fc9ififB3ft£ffc 

ftfjste-cBx^^^^nttoxs*^ h v?m*m 

[0018]*fc. »S±tC®m*> i> T'JSCK/i/cW 

2©BMJi«M^iiiL. ^^-c^ffi^afbtea-rs 
citciOffiKttnoiis^aussr-Kfa©^*!/ 

[0 0 1 7 ] *te. S«Lt(Cffittj|«r^fiKl/. KUffil 

40 ©»**> ? ^}^iffl*it«tttt:«lli-J-*©*>»* 0 
[o o i 8 ] *&. mie**t-A-cJi[n:L//cssM*i' 

-0. ««JI1r^Stl"Cl>ftl>^»<C«»37a5©* 

t r -r nBx 7 9 > ya#ffi4*affit? t s© 
[0019] afc. mimmf-^tLxM^tyf 

50 [0020] *5ft. WtaMJe-Aiiz-cu— tf^ffl 
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[ 0 0 2 1 ] 3 H*«i2E*S©*lBCDi»ffltS8Sl^ 
£LXI>>2>. 

[0 02 2] gfc, »&ttx»*>y"?Xj'ttt4£0 

•c. s i#wg*m\.*in«m*<Dtfai3tiL<ci&&tcim io 

[0 02 3] 

» F*»fiS-ri©T. mm e- a#as*t * 

[0024] t©fc&, ffijfv^ Fffittt©7y7Xft 

r»« 3 tite v x ? «c Jfcfrttx » ? > y«: «t 0 f£ A£ffi 

4 r +»^ffi**flM-*Ci(Cj:»), fftK©<fct>7yv;- 
ft£BiJt14J;< 5 £C £#?#£. 

[002 6] 

[JtJM] 

[fSMsW 1 ] *«WOI6W0!*H 1 ©ISWBSBWIia* 

Mt/&#&iMi-r*. hi-c. <e) ~ <*) treti 30 

^ft (b) ~ (d) <D¥mm*tfi?. Sf, HI (a) 
K.TjktJz'iic. **>W3}\>is*?J* (CaT i O,) ft 

i'o-fe? 5 5 *x#>e>& Sottas 1 ±KF e A 1 S 

i. FeZrN, C o Z r N b ft £©t£fc«fc 0 IKMGSSt 
F©88«37£ L"CflH,»6tiri>S«tttm*6tt 

[0027] offKHl (b) . (e) Kin 3 ft* J; 5 
CC, Hmi/fcGa , ©^t>t'-A5*M*fL/-CX^^ 40 

m<omwiA&imir& (b i ( c > . ( f > #is) . 

C © £ £ ©»S * > f - A tC <fc -5, x s- * > ^ttllffi© 

ttHflajwaa^* F©7s?v*a±&s. 

[002 8] O^KA 1 , O.ft £©2H»tt©tt»4 r l' » 
3l3t^» 3"J>^ffi&i"C)KfiSLfc©^. 1312)8 
ttV 2 £IU-#*4©«ttJB 4 * >J > 50 
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F#*.fc*iS (01(d), ( g ) #M) . 
[0029] *SHIlW©»ffi-CB. M-Tt>t'-A^ 
flj(,>fcx**:/yicj:»). ®m*> •y^BSr^BSE'TS© 

te£*«-f*>tf-A©S«<s©ASt#fi{c t ki). 8814 
*©x»*>*j^ffl©fttttt»£3ftS#'. IWBX9 
^>^t4tcJ:S)J;^0ft®B-S-C*.-5©-C > Mft-Y 

[0030] *»W#6«ryv^ft3WBS^iftia* 

H4ffl©^9 F©tf*l>. 6' -20' -CfcSCiteJrtf 
x??>:?^c^&jA#r>ftg#i0° -30* T?*6C 
4*WL. *mf-A©«4ftBS^C»Lt-24* 

~2o- ©sfflrt-css-rnB, §fs©7i>v^^*5Ae. 

[0 03 1 ] fctiltf. &ttH2£L-CCoZrNb* 
*>o|tflitr-A£l,TGa + ©-C*>tr-A*M 

v^ftiiT6- -2 0' <Dx.v9->ymxMn&zm 

JiW*K*l>. «WBE*'»)ftttK»aiElyT3* -17* 

©ffi£f ft -cGa*©-ft>fcr-A * agw-r n c>. 

[0032] «^'('^>f-AK:J:Sx>?> : y 
T-B. 1MX LfcffiCDfflS **S«Ctt»> < f ^ C £ #"r * 

z. 

[0 033] Huffi**t- A©S«^©AJKftS 

FtH-«R«:«iS"J-*itf. iioy^*7y^ 
xfi^^f F<&gSK5SC£4>r^5. COffliVb 

FO«3S*?IttK-r*. 

[0 034] [H)fe0!2 ] o?tC3(«?8©fl!MO*IIW* 
H2©IS»fiH»Wia4*JB*va*«6BMB-r*. 02 

( a ) (C^-TJ: 5fc-fe7 5 ^ ^x%£'©*)SttS« 1 ± 
*CBMfc7*3-$A (A 1,0,) fti'0^»*f.ft 

±(C F e A 1 S i t£ £'©lStt! 2 v $ V > ?vm 
J&Ltc®h. 02 (b) (C^t«t^{Cffi«^%£'©Jg 



fobtcUlsXYWCW.* (02 (c)#jg). 
h x » * > *ce <fc <3 *gftSI57>©»t$i:JI 2 b *f&* 1/ 
©5. 117 (S2 <d)#M). C 

©±K«ftr*5i* A (A 1 ,0,) &£©2Hftttffc&> 
6 ft v 7'H 3 *5 <fc O'iTIBatt® 2 a 4 15)-© 

^^4**;* **'./:> y-ca&jBfc-rs (12 < e > 

(02 (f)#Rg) . -/:i->'>*7-X9 *>?"&£© 

^mii-r* (02 (g) . 
[0 0 3 5] *seiS«aj©l3ffir-«, H3iW*>td'-A{c 

<toti@3 b*wx 9 * > mm 0 x *> 

>?T3C£4l»jt-r*Ct#-C*3. 
[0 03 6] Sfc, BFfgJf«x ? ? 2 20 
ail/yxki-riot, *SftSB7>2 b<&$*9 h 

- A&flH>7fc x 9 * > ^ffl^^aii-r & c t ifivifS. 

[0037] immm 3 ] mammm 2 sssi^ + 

9 ^3*s«St-AX9 t/fc¥«»K:fcitai3 
£©^fcJBfR3n*iSttl4 4©H*c©rn ( h 9 » i" 

rti) *£CTi>fc. c©h5»*rh*i!fiiii/9*ti 
s©iitt«*ia 3 ©ifiBrHiftHja^#M b wfi bum 30 

f 3. 03(a) CCfc^t, S i . 1ivXtz£<Dfflm 
Stft 1 ±K A 1 , O, ft £"©#«&&*> fcft &T3|i£«ll 

6£x^9 3Mj>y-c±isu -e©±ccm^f-A-cx 

$6CC^(D±:cFeZ rN, FeAISi, CoZrN 
btt£©S£*J:»>SMBSl'^ KKfflt»6n4fi8ttl5m 
*>6ftS6Sffil2^XAv^y>^-c^l/ft:©%, 0 
3 (b) fcijvTJ:.5«:. TkfHt^V^A (KOH) fti' 
©&?£*. *fctt.4JS{tgSR (CC1.) &<h'©5!S# 

W+ttrCgUfcOfcA r U—«f f-A£Jfg»l,ft#5 40 
6j£2LT, HttS2teJ;Cf#»ffiB9S-JSLrx9 
*>^fa. *©©%. 03 (c) ic^t^^ic. BfS 
JBtttCX 9 ?2fttc®.®m 2 afc<fcf>'#i®ttJf 9 a 
£U-i>* USTTS^fe©^, *>*9 hX9^>i/CCj; 
0 *SftSI5?}©!ittlI 2bfci CF#ttttJI 9 b b 
Xifih, U'JZ h7*^SfS (03 (d)#M). C 

©±K^«tt©iam*> 9 7« 3 . mm 4 

9* U^-CJ&I&O (03 (e) #88) > -3l»-CU^^ 
H8*ife#L-C¥«<fc0fc (0 3 (f)#J8D ©*., x 
9*>y«:J:-9'C«ttJI2a*5«fcCf4©«Hf* 3 F«{b« 50 
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aur > aittJi©njitF9 9{'*ii"rs (03 u> 
#iw> . 

[003 8] *jSSfi{«)©»ffi-C«. Mlfct-ATl 
9 ? > y BftBft#58ttJf 9 + 9 7' 3 ©¥«gP 

'IW4lBii;fltS"CR»rt»*ci«:««*i*s. uime 

-AfC**X9 9 L >^'C(i, flBt£JI2£#iB1$j|9©* 
#X9^>y$ft. T9BIM6ltt»? i >i'3h4l> 
©T\ 03(g) foj\Stt*J:5fc:g**fi«KC;l6tlSSB 
14112 a fc«fctf 4 ©JgW*^^* 
©fe£, t 9 7-Jf 3 ©JpfflWKiBH l/fc 

[0 03 9] *fc. ^ilt4)19©X9^>y^tt^aS 

-rscitc^o^ «me-Ai»9*>y{cj:sfiais©-r 
ns. §e>K. ^-T3f->t-A^ffl^fcx9^>^r 

S<&oti^i, |S«u— «ftr-A«:J:»)RjB3n* 
^9 Krt«:SIB"r*fc». r- ^fti'tcM-rs^uittt 

*J^Sf ft***4*J*?* L/ < . fci ^.tiT 8,0,, Si 
[0040] [*«S^4] Mia*Jg^l~3T«. 

7^7* 4>9f 0 ft iWSfWI-Ciit S c t 

<Dmmm*m4xi&w?z. 04 (a) «c*$^t, « 
1 ±k . t a , o , ft torn mm* w-r zmm 

©TSPfMSJl 6 . ^MBttM 9 . mm 2 «rJi>XX/< 9 $ 
'J>^*fc(iCVDffi-C*at. -?©±K. 
r x 9 ? > ypJtgft Si, c u ft £©tm©*H4Hio£ 
^A-^ip^i-TMbfcfflt, 04 (b) K^-T 
J;^K, X9 9 t >y^fiS!<t>-C|imU"1ft--A5^ffBW 
btt*S6jt«Ur. ^ttHlO. !SttJ12foj;^W14Jl 
9^rx>^>i'-r^„ ^©©^^f^Wcx^^V^S 
tifc«Mifla . Mm 2 a* J: C&HB&ff 9 a % 1^ 
^HI7-CHI> (04 (c) #J$) . -3^T^Rftg|57> 

©««®iob . mm 2 b fc«t mmm 9b*^7 
(04 (d) #1.3) . 

[0 04 1]^-C. «14!fl0a£KOH. a«SMT> 

aHR»«:»i-rs (04 (e) #M) . $^(CC©»S 
MBttWlttft'f t 9 301 3 . et±l 4 n 

»jry>jfrjftfli (04 (f)#JB> l/r*6. 

fc«««(WK:WS-r 2. ft <!: t TTiSf b^a^rtf 
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5 (04 (g) #m) . s tncc<mmicTmmm6 

£|3J-*f*4-C* ST a,0,4 £-©W»«tt**rrS#» 

ommz h 5 » ^li-rsss^ * F*»*r « (H4 

(h) »Ji) . 

[0042] *3lliOT©K&-CKttttj| 2 ©±8PfCjfcJ& 

t*-At?i i. n[ag&#ffliio£iawT<,>s©-c. 
ftSfc*. *HtHwa*»*-raci«:j:»)i9 10 
[ 0 0 4 3 ] $fc. TSPfSSS 6 is J: Cf±fl(fi9Uhi» 

i*«-c**j:5«:ft»). *m©aj?ass*«*«Kje* 
r*. 

[0044] [fBkM5] o«f«:H8~lflK:*3tlS« 
fiOSWfflRai^ ? K KJMB Lfc*«W©*»«*BI 5 tc 20 
-3i»ri!iwrs. 05 (a) tc*ji>r. 

ft KfflS-r SttMiBiTK & S J: 5 Ki » * > *t -5 
(H5 (b)#M) . comic, #«»©»«*+ y 

(05 (c)#H) . Btt»2. BttHf+vt/JlSfeJ: 

zmnm4*mm.<oh7 v ?micx-v?yy?z> (05 

(d)#JR). 30 

[0045] ^aSWORffi-Ctt. 08~lOfC^-rfi£* 

0ffi«©ryv^ft*ssKS9s£-r*ci*«'c**. 

[0046] [ Uttffl 6 ] flhEMtM 5 rtt. ffi.&® 2 

ii$t-Ati » ^anton-sc 4kj: fjisi-©^ 

C©Jtf(M$IS6©XigKffi|IUIiH** 
]«Lfc#€>BMI§T$. H 6 CC*b>TU#SttS& 1 ±fc 
*«tti»?Jil24»R8l/fc©* (06 (a) #JM) . 
flUR-f*:/e-A5*JfMt(/CA liO,. Ta.O.&f 40 
©fflBttx v ^lli2*Bf3e©fttt©«»ffli8*tt-}- J: "5 
(06 (b) #M) . C©_h(Cffit4d 
2 . IBM? + 9 ?■ 3 * £ CtfKttl 4 %Sf JEJBttfc JBfiS 

[0 047 ] *Hte^i)©i3ffi-c-«. *SB»i 9 J-J1124 

ffigtcx 9 ? > yjJDITS C £ *s-c t 
[0 048 ] tt±©«MMfCtt, LT» 50 
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M -{ * > M - A J: umM \y — tf tf- A © tf* i» ri& W 
bXZtctt, Mt-Ai LTS^t-A*8IlTt> 
*IM8©ffiffl**r4C £. 
[0049 ] *fc¥fift*Sl!<!: LTx •;, 9* v 

SWfiKB. y^+^FWtt. Al,0,«Stt&£©«f 

js^sk j: iximmm&mmwvw&zft *>. 

[00 5 0] [IWM7] o?(t. SJttx^>i/fi 
tt*WT4i 9 ?>y-7^ **ffllr>4 C £&c <fcSffe©SI 
«S^J*0 7 ©IfltWMUiW0 ; &#.»SL/^ASP,^-r| ) „ 
07 (a) K^SttSJ^tc. #tttt»«l±K:CoZ 

r N b £*©B5£B 2 £X;< 9 * 'J > ?Xfimbtc<D 

f?#ttx 9 y#tt=&wr *> s i #^snc £'©£ 
i3t«^o, c©±tcus;xni7*afll« 

s i ©< i i o >fe H a B s^i^f>^-s^ttvxi'i3=& 
H*ttX9 9 i >^-r5Citcj:»). M^14^x^i3©i{g 
a B B ^Ktt;Dr»(ffii94^-rJ; 5&X9 
Sni-rs (07 (b) #n) . *©©%^*>s/ + "7- 
4i*T±ffi4x9 5 1 >^-r-5Ci{Cj:»3. v^«* 

«ttJi2tcK9J)in:r* (07 (c) #bb> . *©©% 

M?7tt-7X^13©*?r^x 9 

4 b fc© ft . IW©«Sa^ t^!3fcj; CflBttR 4 
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